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800 Marshall Phelps Rd
Building 2A
Windsor, CT 06095

CONNECTICUT
SITING COUNCIL

October 21, 2014

Melanie Bachman

Acting Executive Director
Connecticut Siting Council
Ten Franklin Square

New Britain, CT 06051

RE: EM-CING-111-130501 — New Cingular Wireless PCS, LLC notification of completion of construction
at 171 Town Hall Road, Plymouth, Connecticut.

Dear Ms. Bachman:
This letter is submitted on behalf of New Cingular Wireless PCS, LLC (“AT&T”), whose notice of intent to
modify an existing telecommunications facility was acknowledged by the Connecticut Siting Council

(“Council”) on May 17, 2013.

Please accept this letter as notification of completion of construction by AT&T as required as a condition
of the Council’s acknowledgement.

Respectfully Yours,

o P

Cecilia Post
Project Coordinator

Cc: Kevin Mason, AT&T



Fontaine, Lisa

dbertnagel@aol.com; David Bertnagel; 'mjhowlett@optonline.net’

From: Bachman, Melanie

Sent: Monday, July 29, 2013 8:38 AM

To: ‘Margus Laan’; CSC-DL Siting Council
Cc:

Subject: RE: EM-SPRINT-111-130712

Good morning, Mr. Laan.

The Connecticut Siting Council (Council) is in receipt of your correspondence regarding the Sprint exempt modifications
to the existing telecommunications tower located at 171 Town Hill Road in Plymouth. As described in the request, Sprint
intends to remove 6 existing antennas and add 3 dual band antennas and 6 remote radio heads behind the antennas.
The Council acknowledged this exempt modification on July 26, 2013. Once the acknowledgment letter is received by
Sprint, prior to performing the installation, Sprint will apply to the town for a building permit. On this response, | have
copied Ms. Melanie Howlett, representative for Sprint on this request for exempt modification. Public safety
communications will not be compromised as a result of the Sprint modifications to the facility. However, any concerns or
questions you or any other town officials may have regarding these specific Sprint modifications to the tower at this
time and in the future may be addressed by Ms. Howlett.

Thank you.

Melanie A. Bachman

Staff Attorney
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051
860-827-2951

CONNECTICUT SITING COUNCIL

CONFIDENTIAL INFORMATION: [ l1c (!

From: Margus Laan [mailto:mlaan@plymouthct.us]
Sent: Friday, July 26, 2013 4:10 PM

To: CSC-DL Siting Council

Cc: dbertnagel@aol.com; David Bertnagel
Subject: EM-SPRINT-111-130712

July 26, 2013

Ms. Melanie Bachman
Acting Executive Director
Connecticut Siting Council



State of Connecticut -
New Britain, CT 06051

Re: EM-SPRINT-111-130712
Dear Ms. Bachman:

Thank you for the notification and request for input on the application EM-SPRINT-111-130712 by Sprint
Spectrum L.P. to modify the existing telecommunications facility located at 171 Town Hill Road in the Town of
Plymouth, Connecticut.

Our concern continues to be that public safety not be compromised by the changes proposed by Sprint
Spectrum L.P. at the telecommunication facility at 171 Town Hill Road in the Town of Plymouth. Please keep
the Town of Plymouth appraised of developments with this application and its resolution.

Look forward to hearing from you. Thank you again for the opportunity to comment.

Respectfully,
Margus T. Laan, AICP
Director of Planning & Economic Development.

CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the
intended recipients and may contain confidential and privileged information. Any unauthorized review, use,
disclosure or distribution is prohibited. If you are not the intended recipient, please contact the sender by reply
e-mail and destroy all copies of the original message.



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

May 17,2013

Melanie Howlett

HPC Wireless Services

46 Mill Plain Road, Floor 2
Danbury, CT 06811

RE: EM-CING-111-130501 — New Cingular Wireless PCS, LLC notice of intent to modify an
existing telecommunications facility located at 171 Town Hall Road, Plymouth, Connecticut.

Dear Ms. Howlett:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State
Agencies with the following conditions:

¢ Any deviation from the proposed modification as specified in this notice and supporting materials
with the Council shall render this acknowledgement invalid;

e Any material changes to this modification as proposed shall require the filing of a new notice
with the Council;

e  Within 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed,;

e The validity of this action shall expire one year from the date of this letter; and

e The applicant may file a request for an extension of time beyond the one year deadline provided
that such request is submitted to the Council not less than 60 days prior to the expiration;

The proposed modifications including the placement of all necessary equipment and shelters within the
tower compound are to be implemented as specified here and in your notice dated April 30, 2013.. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height,
extend the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels,
and increase the total radio frequencies electromagnetic radiation power density measured at the tower
site boundary to or above the standard adopted by the State Department of Environmental Protection
pursuant to General Statutes § 22a-162. This facility has also been carefully modeled to ensure that radio
frequency emissions are conservatively below State and federal standards applicable to the frequencies
now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73.
Such notice shall include all relevant information regarding the proposed change with cumulative worst-
case modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base,
consistent with Federal Communications Commission, Office of Engineering and Technology, Bulletin
65. Thank you for your attention and cooperation.

Csc

! ) 0517 doex
slewns (@141 cinglp m o CONNECTICUT SITING COUNCHL




May 17, 2013
Page 2

Very truly yours,

Al bdlthel

Melanie A. Bachman
Acting Executive Director

MAB/CDM/cm

¢: The Honorable Vincent Festa, Jr., Mayor, Town of Plymouth
Khara Dodds, Town Planner, Town of Plymouth



HPC Wireless Services
46 Mill Plain Rd.

Floor 2

Danbury, CT, 06811

ORIGINAL

EM-CING-111-150501

April 30,2013

VIA OVERNIGHT COURIER

Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Attn: Ms. Linda Roberts, Executive Director

Re: New Cingular Wireless PCS, LLC — Exempt Modification
171 Town Hall Road, Plymouth (Terryville)

Dear Ms. Roberts:

This letter and attachments are submitted on behalf of New Cingular Wireless PCS, LLC
(“AT&T”). AT&T is making modifications to certain existing sites in its Connecticut system in
order to implement LTE technology. Please accept this letter and attachments as notification,
pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies (“R.S.C.A.”), of
construction that constitutes an exempt modification pursuant to R.C.S.A. Section 16-50j-
72(b)(2). In compliance with R.C.S.A. Section 16-50j-73, a copy of this letter and attachments is
being sent to the Mayor of the Town of Plymouth.

AT&T plans to modify the existing wireless communications facility owned by T-Mobile
and located at 171 Town Hill Road, Plymouth (Terryville), (coordinates 41°-40°-6.21” N, 73°-
01°-63” W). Attached are a compound plan and elevation depicting the planned changes, and
documentation of the structural sufficiency of the structure to accommodate the revised antenna
configuration.

The changes to the facility do not constitute a modification as defined in Connecticut
General Statutes (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the
facility will not be significantly changed. Rather, the planned changes to the facility fall
squarely within those activities explicitly provided for in R.C.S.A. Section 16-50j-72(b)(2).

1. AT&T will relocate six (6) existing antennas, and then add three (3) LTE panel
antennas, six (6) RRUs (remote radio units) behind the LTEs, and one (1) Surge Arrestor
to the existing platform, all at a centerline height of approximately 115°. AT&T will also
place DC power and fiber runs along the existing coaxial cable run. These changes will
not extend the height of the approximately 169’ structure.



Ms. Linda Roberts
April 30,2013
Page 2

2, AT&T will place related equipment in an existing Equipment Shelter and mount a
new GPS antenna on the existing Ice Bridge Post. These changes will be within the
existing compound and will have no effect on the site boundaries.

3. The proposed changes will not increase the noise level at the existing facility by
six (6) decibels or more. The incremental effect of the proposed changes will be
negligible.

4. The changes to the facility will not increase the calculated “worst case” power
density for the combined operations at the site to a level at or above the applicable
standard for uncontrolled environments as calculated for a mixed frequency site. As
indicated on the attached report prepared by C Squared Systems, LLC, AT&T’s
operations at the site will result in a power density of approximately 2.43%; the
combined site operations will result in a total power density of approximately 61.05%.

Please contact me by phone at (203) 610-1071, or by e-mail at mjhowlett@optonline.net,
if there are any questions concerning this matter. Thank you for your consideration.

Respectfully yours,

o’J. Howlett

Attachments

ce; Honorable Vincent Festa Jr. Mayor, Town of Plymouth
Terryville County Fair Inc. (underlying property owner)



T

T oN 1eaus

¢-O

E2E
INIWAIND3
an

1100°T90Z4  'ON 8OF

Q3LON SV TVOS

Z1/51/90 BN

T

I RE
EES Q0
wu Hm mu =
igigedi g
nE wa ol O
mm P %W o
g ER ™I T

3 i3

3s m

>

o

)

o

48 NAVI

A8 QINOISIA

O=4 =2/ aws 220

“3did INNON N¥Y TVOIdAL

INNON WHOALY1d OMILSIX3

wos z-o/8° 81
VNNIUINY 3NV uw._ Loy (z 40 'dAL) (L1 Sn¥d

NOSSIR3) N¥Y 3T 1LY

'SINNOW NOLYNIBWOO

¥ GNY_ YNN3INY 317 G350d0dd
33 Nt Q3IN03
“(TIvM .£0Z°0 00
.8/L 2) QS Z/L Z 3did '0AvD

(UNnow ¥3d 2
40 "dA) (01-0g-08 N/d)
V1D 3did OL 3did ANG

L——MY3H SNOLLNTOS M3NONY

OL J3INNON 3did c "5 mtm
(48-R1-09-8¥-920_dvoAwd)
HOLSINYY IOUNS U1 LAY

Z=3/5 VL3Q_ ONUNNOW OL

HIMOL ITOONON

(wioL 1 035 ¥id
MIXFTAT 4O VAL 1AL

INON WHDALYId ONLLSIX3:

Q75 AE/SNIIRY 19V

N¥d ONY_YNN3LNY 311 03S0dO¥d
TIV_ Ly OIdAL "
HLON3T AJI¥3A “(
W8/L 7) "0US Z/L Z 3did ‘AAVO ———

L BLY O0=SLiF 3 7
B 7a i o 915 5 ,

STIVISA INNOW NHY/VNNILINY 317

\&/

‘TUSYO NMO¥O HUM INVAQUVH
ANIWHOVLLY ‘NOWLYAZ3 "ONUINNOW
HOLSIUYY 308NS/NAY ‘NOILYAIT3
3INMY3LNGO YNNLNY 3LVNIGH00D

ANIHAIND
Q3LV13¥ ONY SI18YD) ‘SYNNILNY QY134

SNOLLVANINNOI3Y
BIUNLOVANNYA ¥3d INNOW
Y0 OL 3did N3LSV4:

*30va0dN G3S0d0¥d IHL

ELY 0=-SLLF 13 3UT1dHOD OL 3MVMANVH QILVIOOSSY #

30v4 WHOLYId HOV3
“04NI T300W G0 U (it ety 1V SNOLLVLNHO YNNIINY 3L1 HOLVA OL
404 Z-0/C OL ¥IdRd N R 30 L2

YNNILNY 13NV 311 LRIV

TYNIS ONY JUSYD NMONO OL H3J3M

SUIA0SSO¥D ‘Sadid INILNNOW 30IACYd

SYNNILNY SLN/WSO ONLLSIX3 3LVIOY *
TSAON

o

“SLNNOW NOLLYNIBNOD
(UNNOW 43d Z
40 "dAL) (0L-0¢-08 N/d)
dAYIO 3did OL 3did ALNG
MY3H SNOLLTIOS MIUNY

130 NI 034IN03Y
M .£0Z°0 “0'0

0= = H/L A0S B

NOLLVAT 13 HOLO3S V

"ONINIQHO OL HOd ¥IOVNYA NOLLINHISNOD

ALY HUM NOILDITIS 300N ININGINO3 TVNI4 3UVNIGHOOO OL NOLOVAINGD L

SION
R .0 35 | P
| 521 05 71 onve : ; -, | 1+ sna  m3om
N ZL MO | S vy anve | T4 X AELE X T | Nossons i
Z-3/5 VL3 ONUNNOW lat o8y
OL 43434 '(WIOL 9 /HOLO3S — 43O J04ONOA ONUSX3 SToNvavI0_| 1HoEM SNoISNaNa INandino

NOSSOR3) MYy 3LT 1LY

{umn olavy aLon3Y) nuy

WHO3L
op Q3AINNOW 3did ‘(b 30 "
(48-81~09~8Y-900_dVOAVA,
——————— HOISINYY 30¥NS I LAY

‘04NI 300N
VNNILNY T3NVd 317 LLY-

0= = /1 Vs B

“SNOLLYONINWOD3Y
SYIUNLOVANNYA HUM JONVINOINOO NI HOLSIMNY TIVISNI OL HOLOVMINGD ‘2
"ONRIIQHO OL ¥ONd ¥3OVNVH NOLLINHISNOD LRIV

HUM (SINOILDITIS T300N HOLSINNY 30MNS TWNI4 3LYNIGHOOD OL NOLOVAINOD ‘L

SIOR
(NNON 100HUM) | any synnainy iy | 3us w34 (1) sa-giogesar-ee  rgon |
*S81 0Z | o) INIOVAOV 'MIMOL (@NOS) dvorvd  IBVH |
1HOIA | NOUYO01 JOIS3uMV | QIMINORI_AD TIOON/DIVN HOLSIWAY | 3dAL 3US

INNON 3did

ATGN3SSY L3NOviE
ONLINNOA 3did




T

I-O

TN weus

NOILYAZT3
ANY
SNY1d

1109°90Z 1

“ON_gor

GILON S¥.
ZL/54/%0 )

Vs

93150 1D TIAANUAL

QYOU TIH NMOL L1

Aavod TIH NMOL HINOWATd

892928 # 31IS NMOYO

980110

ALITIGON 181V

WO DUTOIUED M

QNNOJNOD 4O Y3LIWII LY Juim
Q3IBUVE /M FONI4 ANANIVHD ONILSIXE

'NV1d ¥OOW LNOAYT INIMdIND3

HIIHS ININGINOT TILXIN ONILSIXF

“(YNNILNY SdO LRIV ONLSIXI WOMd
.0t "NIK) 1SOd 39Q¥8 301 ONUSIX3
OL Q3LNMOW YNNZINY Sd9 3L L#LY:

o o
VYOS OIHAVED

i -

404 Z-SS OL ¥3L34 “HILIIS
ANINGIND3 171V ONILSD

150d 3908 301 OL QINMOW
VNNIINY SdO 171V ONUSIX3——

L=N/L V.30 Ol ¥343

HOLYHINID ONILSIX:

'S\YD XY0D 6,8/5 L (ZL) ONUSIXI /M

¥HOL TOSONON ML 40 ORIL kL
NO Q3L10Y ¥OLONONOD ¥38ld ,8/5 (1) #
SHOLONANOD ¥3MOd 2 8f (2) U7 Leuv

43MOL TIOGONON TIWL 0L1F ONILSIX I

0\1 oo oo LY
SYNNILNY S04 OHLIN

Y O-SUF A .
& .«.m\»:x.%r /SYNNILNY 1LY D

& swaw EL mc; L DNILS]

PreON-1

HILIIHS_IN
S5313eIM NOZIMIA ONUSIK3

‘LIIHS VIV 44 LRIV
TYNI3 NV TUSVD NMONO A8 d3QIA0¥d
SISATYNY TVINLONALS HUM FONVANOOIY NI

Q3ITIVISNI 38 OL XYOD ONV SYNNGLNY TV

'SININGHINOIY ONY

NOLLYWHOANI TYNOILOQV ¥0 JILSYO, NMO¥D
o 0, FAEE XL ey ‘TLYLES
“TILSVO_NMO¥D AS QINVd3dd

Soans SISV UNanNLS Ob el

TEION VENLONELS BIMOL

U of = qaul |
(dasd &)

oz 0f
dIVOS OIHAVYED

\ 03 53¢

dIN03 OINOONYEY ONILSIX3 S

Qvd "ONOD NO HOLYHINID ONILGIX Gt

390148
301 318Y0 XV0D LRIV ONUSIX3:

“NYId 10w
ANINdIND3 MO4 L-0/Z OL ¥3d3y
"Y3LTIHS ININAINDI LBLY ONLLSIXF——

150d 390148 301 OL G3INNOW
WNNILNY SdD L2LY ONUSIX3-

34¥0 $S300¥ ANNOANOD oz:gC/W. <
“300148 391 TIBYD XYOO ONUSID

8/s (1) 'S¥0LONANOD 24 of =

m

“(YNNIINY SdO L1V SNILSIX3 WOM4 o

(0L "NIW) 1S0d 35018 301 ONISIX3 1

() HUM UNONOD X314 &
OL GIINAON YNNIINY Sd 211 1
[
Qvd "INOD INVIVA :gxwl\a—\ o

“L=N/1L IVI3Q OL ¥34Ry

5

1 2

J ,\O

MILIIHS ININGINOT T3

HIIHS ININGING

QNNOANOI
40 ¥3LIN3d it 035HVE
/M 3IN33 HNIINVHO. ONLLSIXS

4 ONOD LNYOVA ON

390148 3
X¥03 NS

3I8YD X¥OJ_GN¥ Qvd
ININGINO3 IUEON

30018 321 398D
SSTTIHIM NOZWIA ONILSIX

\/o 349 §8300v
NAOACY SNILSIE

HOOG——p

\ e H3IOINNHID

“NOLLYWNO4NI_TYNOLLIGOY

ONY ¥OLS3uMV 3¥NS JALvO0T ¥ILTIHS HO4

1=3 133HS NO_WWIOVIO N3SH ININJIND3

33§ "ININJIND3 317 ¥04 ¥3LH3ANOD JQ OL
00 HUM OV LNINGINO3 .£2 NI 1099 S8Y —

(9 40 "dA1) %Nefy NOSSIIN 3

¥30QY1 LIOddNS F18YD XV0D

QVIHY3AO ONILSIX3 ONOTY G3LNOY¥ 31avD
X¥0D Sd9 3L1 .Z/1 ® ¥OLONANOD
H3M0d 90 UOLONANCD ¥3ald Ll

™~

QVOBNOVE

~—— 0073/

HOVH NON/NGd
N U3INNOA ¥0014

¥300¥1 F1EVD QYIHEIAO OL
QIHOVLLY (21 40 'dAL) SHIATIciO—

WILSAS ¥3MOd
N LYV

JCRXCTES

(51800 AN

'300148 331 T1@VO XV0)
ONILSIX3 ONOTV_ d3LN0Y

1INV AYIND TIBVD X¥0D LaOd
Q034 SV L¥0d 318vd

ONUSIXI MOT3E SL¥Od . (2) ———

uﬁ.a Sd9 307 .2/L
NANOY ¥38l

—— LNANOD X34 .E L®LY

WS- 00F




Dete: April 12,2013 %l}’é\(g?\é};/%l

Jason Rouse Crown Castle

Crown Castle 2000 Corporate Drive
3530 Toringdon Way, Suite 300 Canonsburg, PA 15317
Charlotte, NC 28277 (724) 416-2000

Subject: Structural Analysis Report

Cartier Designation: AT&T Mobility Co-Locate

Carrier Site Number: CT1088

Carrier Site Name: CT1086/Terryville CT
Crown Castle Designation: Crown Castle BU Number: 826768

Crown Castle Site Name: PLYMOUTH/RT 6

Crown Castle JDE Job Number: 219383

Crown Castle Work Order Number: 597472

Crown Castle Application Number: 178763 Rev. 2
Engineering Firm Designation; Crown Castle Project Number: 597472
Site Data: 171 Town Hill Road, Plymouth, Litchfield County, CT

Latitude 471° 40° 6.797", Longitude -73° 1" 11.842"
169 Foot - Monopole Tower

Dear Jason Rouse,

Crown Castle is pleased to submit this “Structural Analysis Report” to determine the structural integrity of the
above mentioned tower. This analysis has been performed in accordance with the Crown Castle Structural
‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 597472, in accordance with
application 178763, revision 2.

The purpose of the analysis is to determine acceptability of the fower stress level. Based on our analysis we
have determined the tower stress level for the structure and foundation, under the following load case, to be:

LCS: Existing + Proposed Equipment Sufficient Capacity
Note: See Table | and Table [l for the proposed and existing loading, respectively.

This analysis has been performed in accordance with the TIA/EIA-222-F standard and 2005 CT State Building
Code with 2009 amendment based upon a wind speed of 80 mph fastest mile.

All modifications and equipment proposed in this report shall be installed in accordance with the attached
drawings for the determined available structural capacity to be effective.

We at Crown Castle appreciate the opportunity of providing our continuing professional services to you and
Crown Castle. If you have any questions or need further assistance on this or any other projects please give us
acall.

Structural analysis prepared by: Mitchell Prust, EIT / MLB
\\\\llnill 1“” /

Respectfully submitted by:

AN )
5N -
S .
oA
~ ! .
e W J f
.a-—""'/ = .

Aaron C. Poot, P.E. R ".'
Manager Engineering :

tnxTower Report - version 6,.0.4
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April 12, 2013
169 Ft Monopole Tower Structural Analysis CCI BU No 826768
Project Number 537472, Application 178763, Revision 2 Page 2
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169 Ft Monopole Tower Structural Analysis
Project Number 597472, Application 178763, Revision 2

1) INTRODUCTION

This tower is a 169 ft Monopole tower designed by PIROD MANUFACTURES INC. in September of 2000. The
tower was originally designed for a wind speed of 80 mph per TIA/EIA-222-F.

2) ANALYSIS CRITERIA
The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind

speed of 80 mph with no ice, 28.1 mph with 1 inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
. . Number Number| Feed
I\Ifg\lljenlt;?t? Elg:ggon of Maﬁztfzg?:rer Antenna Model of Feed | Line |[Note
(ft) Antennas Lines |Size (in)
uuu 6 ericsson RRUS 11
3 kmw AM-X-CD-16-65-00T-RET
115.0 115.0 CO:;:;;':\I;:SE”S w/ Mount Pipe ? gg i
12 technologies LGP2140X
1 raycap DC6-48-60-18-8F
Table 2 - Existing and Reserved Antenna and Cable Information
Center
. . Number Number| Feed
Mounting Line Antenna ;
. of Antenna Model of Feed | Line |[Note
Level (ft) Ele\(r;;lon Antennas Manufacturer Lines |Size (in)
1 decibel ASP-952
1 rfs celwave PD220
0 4 7/ 1
169 1 rfs celwave PD455-6 8
165.0 1 sinclair SRL-229
' 6 ericsson AIR 21 w/ Mount Pipe
165.0 - 3 ericsson AIR 33 w/ Mount Pipe 16 1-5/8 2
' 3 rfs celwave ATMAA1412D-1A20
1 tower mounts  |Platform Mount [LP 403-1] - - 1
. DB980H90E-M w/ Mount
1550 | 155.0 ° decibel Pipe 9 1508 | 1
1 tower mounts  |Platform Mount [LP 403-1]
3 antel BXA-171085-8BF-EDIN-0
w/ Mount Pipe
3 antel BXA-70063F/>i6pC;F w/ Mount
1350 | 1350 LPA-80080/6CF w/ Mount| 12 | 158 | 1
6 antel X
Pipe
6 rfs celwave FDOR6004/2C-3L
1 tower mounts  [Platform Mount [LP 304-1]
12 decibel DB846G90A-XY w/ Mount
125.0 125.0 Pipe 15 1-5/8 1
1 tower mounts  |Platform Mount [LP 304-1]

tnxTower Report - version 6.0.4.0




April 12, 2013

169 Ft Monopole Tower Structural Analysis CCl BU No 826768
Project Number 597472, Application 178763, Revision 2 Page 4
Center
. . Number Number| Feed
Mounting Line Antenna :
! of Antenna Model of Feed | Line |Note
Level (ft) Ele\(lfat\;mn Antennas Manufacturer Lines | Size (in)
125.0 1 rfs celwave 201-4
121.0 Side Arm Mount 1 172 1
121.0 1 tower mounts [SO 701-1]
powerwave ) )
12 technologies LGP2140X 3
AP14/17-
150 1 1150 6 kathrein 880/1940/088DIADTIXXP | .
w/ Mount Pipe 2 -5/8 1
1 tower mounts  |Platform Mount [LP 303-1]
3 s celwave APXV18-206517S-C w/
105.0 105.0 Mount Pipe 6 1-5/8 1
1 tower mounts Pipe Mount [PM 601-3]
91.0 1 rfs celwave PD455-6
80.0 Side Arm Mount 1 718 1
80.0 1 tower mounts [SO 701-1]
Notes:
1) Existing Equipment
2) Existing, Proposed, and Future Loading
3) Equipment to be removed; NOT considered in the analysis
Table 3 - Design Antenna and Cable Information
Center
. . Number Number| Feed
“ﬂ::;tzpt? EI;::::on of Maﬁ?:tf:‘:'t]:rer Antenna Model of Feed | Line
(ft) Antennas Lines |Size (in)
170 | 170 12 ~ ems wireless RR65-16-00XP 12 1-5/8
160 160 12 ems wireless RR65-16-00XP 12 1-5/8
150 150 12 ems wireless RR65-16-00XP 12 1-5/8
140 140 12 ems wireless RR65-16-00XP 12 1-5/8
130 130 12 ems wireless RR65-16-00XP 12 1-5/8
120 120 12 ems wireless ) RR65-16-00XP 12 1-5/8
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS | Dr. Clarence Welti, P.E., P.C. 3491991 CCISITES
4-TOWER MANUFACTURER .
DRAWINGS PiRod, Inc. 3491992 CCISITES

3.1} Analysis Method

tnxTower (version 6.0.4.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

tnxTower Report - version 6.0.4.0




169 Ft Monopole Tower Structural Analysis
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3.2) Assumptions

4) ANALYSIS RESULTS
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1)  Tower and structures were built in accordance with the manufacturer’s specifications.

2) The tower and structures have been maintained in accordance with the manufacturer's
specification.

3)  The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.

4)  When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by TIA/EIA-222-F.

5) Base plate design methodology of the manufacturer has been reviewed and found to be an
acceptable means of designing to resist the full capacity of the bolts and shaft.

This analysis may be affected if any assumptions are not valid or have been made in error. Crown
Castle should be notified to determine the effect on the structural integrity of the tower.

Table 5 - Section Capacity (Summary)

4.1) Recommendations

Section . Component . Critical SF*P_allow % .
No. Elevation (ft) Type Size Element P (K) K) Capacity Pass / Fail
L1 169 - 164.25 Pole TP26x18x0.25 1 -2.17 1062.23 1.0 Pass
L2 10828 Pole TP34.063x21.5x0.3125 2 942 | 167411 | 226 Pass

9.125
129.125 -
L3 Pole TP41.75x32.1538x0.375 3 -20.58 2486.28 45.0 Pass
95.4583
95.4583 -
L4 62625 Pole TP49.063x39.8058x0.375 4 -29.29 2928.68 64.1 Pass
62.625 -
L5 30.625 Pole TP56.125x46.9553x0.375 5 -39.13 3355.11 75.3 Pass
L6 30.625-0 Pole TP62.938x53.8467x0.375 6 -52.13 3684.97 86.4 Pass
Summary
Pole (L6) | 86.4 Pass
Rating = 86.4 Pass
Table 6 - Tower Component Stresses vs. Capacity — LC5
Notes Component Elevation (ft) % Capacity Pass / Fail
K Anchor Rods 0 767 ~ Pass
1,2 Base Plate 0 86.4 Pass
1 Base Foundation 0 80.2 Pass
Structure Rating (max from all components) = 86.4%
Notes: o
1) See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.
2) Base plate has the same capacity as its respective shaft.

The tower and its base and anchor foundations have sufficient capacity to carry the existing and
proposed loads. No modifications are required at this time.

tnxTower Report - version 6.0.4.0
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APPENDIX A
TNXTOWER OUTPUT
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION |
Platform Mount [LP 403-1] 165 (4) DBB46GI0A-XY W/ Mount Pipe 125
(2) AR 21 w/ Mount Pipe 165 (4) DB846G90A-XY w/ Mount Pipe 125
(2) AIR 21 w/ Mount Pipe 165 (4) DBB46GI0A-XY w/ Mount Pipe 125
(2) AIR 21 w/ Mount Pipe 165 Side Arm Mount [SO 701-1] 121
AIR 33w/ Mount Pipe 165 201-4 121
AIR 33 w/ Mount Pipe 185 Platiorm Mount [LP 303-1) 115
AIR 33 w/ Mount Pipe 165 (2) AP14/17-880/1940/088D/ADT/XXP [115
ATMAA1412D-1A20 165 wi Mount Pipe
ATMAAI412D-1A20 165 (2) AP14/17-880/1940/088D/ADT/XXP {115
w/ Mount Pipe

ATMANI4120- 1720 1% 2) AP14/17-880/1940/088D/ADT/XXP | 115
PD455-6 165 \(N/ Mount Pipe
SRL-229 165 AM-X-CD-16-65-00T-RET w/ Mount | 115
PD220 165 Pipe
ASP-952 165 AM-X-CD-16-65-00T-RET w/ Mount | 115
Platform Mount [LP 403-1] 155 Pipe
(3) DBIBOHIOE-M w/ Mount Pipe 155 AM-X-CD-16-65-00T-RETwW/ Mount | 115
(3) DBIBOHSOE-M w/ Mount Pipe 156 Pipe
(3) DB9BOHIOE-M w/ Mount Pipe 155 (2) RRUS 11 115
Platform Mount [LP 304-1) 135 (2) RRUS 11 115
(2) LPA-80080/6CF w/ Mount Pipe 135 (2) RRUS 11 115
(2) LPA-80080/6CF w/ Mount Pipe 135 (2) LGP2140X 115
(2) LPA-80080/6CF w/ Mount Pipe 135 (4) LGP2140X 115
BXA-171085-8BF-EDIN-O w/ Mount {135 (6) LGP2140X 115
Pipe DC6-48-60-18-8F 15
BXA-171085-8BF-EDIN-0 w/ Mount {135 &' x 2" Mount Pipe 115
Pipe & x 2" Mount Pipe i15
Emﬂwas-ssF-EDlN-o w/Mount 135 & x 2" Mount Pipe 15

- Pipe Mount [PM 601-3] 105
BXA-70063/6CF w/ Mount Pipe 185 APXV18-208517S-C w/ Mount Pipe | 105
BXA-70063/6CF w/ Mount Pipe 185 APXV18-2065175-C wi/ Mount Pipe | 105
BXA-700G3/6CF w/ Mount Pipe 135 APXVi8-2065175-C w/ Mount Pipe | 105
(2) FOSRE004/2G 31, 135 Side Arm Mount {SO 701-1] 80
(2) FD9R6004/2C-3L 135 04556 0
(2) FDIR6004/2C-3L 135
Platform Mount {LP 304-1] 125

MATERIAL STRENGTH
[ GRADE | Fy Fu [ GRADE | Fy i Fu
[A572.65 165 ksi [80ksi ]
TOWER DESIGN NOTES
1. Tower is located in Litchfield County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 28 mph basic wind with 1.00 in ice. Ice is considered to
increase in thickness with height.

4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 86.4%

MOMENT
727 kip-it

28 mph WIND - 1.0000 in ICE

MOMENT
4035 kip-ft

REACTIONS - 80 mph WIND

[/

We Are Solutions

' Crown Castle
i%ﬁg%@l 2000 Gorporate Drive

Canonsburg, PA 15317
Phone: (724) 416-2000
FAX: (724) 416-2254

"> BU #826768

Project:

Clent Grown Castle [P MBlack _|***
Code: TiA/EIA-222-F |0 04/12113 %% NTS
Path: Dwg No. E-1

RASA Modals - LetlersiWork AreaMPrystB26768 _ orunilemo'826768.cr}
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Tower Input Data

|

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Litchfield County, Connecticut.
Basic wind speed of 80 mph.

4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)
15)

Nominal ice thickness of 1.0000 in.

Ice thickness is considered to increase with height.
Ice density of 56 pcf.

A wind speed of 28 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are
not considered.

Options

|

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

L L L

Use Code Stress Ratios
Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz
Use Special Wind Profile

Include Bolts In Member Capacity

Leg Bolts Are At Top Of Section

Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)

Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned

< L

Assume Rigid Index Plate
Use Clear Spans For Wind Area

Use Clear Spans For KU
Retension Guys To Initial Tension

<L 2 L

Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

v Sort Capacity Reports By Component

Triangulate Diamond Inner Bracing

Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces
Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check

Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Fiow
Use Top Mounted Sockets

L

Tapered Pole Section Geometry

Section  Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in in
L1 169.00-164.25 475 2.38 18 18.0000  26.0000 0.2500 1.0000 A572-65
(65 ksi)
L2 164.25-129.13 37.50 3.83 18 21.5000 34.0630 0.3125 1.2500 A572-65
(65 ksi)
L3 129.13-95.46 37.50 4.67 18 32.1538  41.7500 0.3750 1.5000 A572-65
(65 ksi)
L4 95.46-62.63 37.50 5.50 18 39.8058  49.0630 0.3750 1.5000 A572-65
(65 ksi)
L5 62.63-30.63 37.50 6.25 18 46.9553  56.1250 0.3750 1.5000 A572-65
(65 ksi)
L6 30.63-0.00 36.88 18 53.8467 62.9380 0.3750 1.5000 A572-65
(65 ksi)

Tapered Pole Properties

tnxTower Report - version 6.0.4.0
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Section  Tip Dia. Area ! r C Ic J Q w w/t
in in’ in* in in in® in’ in? in

L1 18.2777  14.0846 560.6340 6.3012 9.1440 61.3117 1122.0058 7.0437 2.7280 10.912
26,4011 204326 1711.6544 9.1412 13.2080 129.5922 34255610 10.2183 4.1360 16.544
L2 226396  21.0154 1191.8828 7.5216 10.9220 109.1268 2385.3338 10.5097 3.2340 10.349
34.5885  33.4763 4817.6476 11.9814 17.3040 278.4123 9641.6344 16.7413 5.4451 17.424
L3 33.6459  37.8247 4826.0009 11.2815 16.3341 2954552 9658.3520 18.9159 4.9991 13.331
423941  49.2466 10650.982 14.6881  21.2090 502.1916 21315.979 24.6280 6.6880 17.835

2

3
L4 41.5897  46.9325 02189728 13.9979 20.2213 455.9030 18450.076 23.4707 6.3458 16.922
3
40.8199  57.9509 17355.672 17.2842 24.9240 696.3437 34734.182 28.9810 7.9751 21.267
5 0
L5 49.0453 554422 15197.839 16.5360 23.8533 637.1383 30415.677 27.7264 7.6041 20.278
9 6
56.9908 66.3564 26056.150 19.7913 285115 913.8821 52146.586 33.1845 9.2180 24.581
6 5
L6 56.2421  63.6447 22990474 189825 27.3541 840.4754 46011.200 31.8284 8.8170 23.512
3 1
63.9089  74.4656 36823.777 222099 31.9725 1151.7327 73696.008 37.2399 10.4171 27.779
5 6
Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt  Stitch Bolt
(per face) A Spacing Spacing
Diagonals  Horizontals
ft il in in in
L1 169.00- 1 1 1
164.25
L2 164.25- 1 1 1
129.13
L3 129.13- 1 1 1
95.46
L4 95.46- 1 1 1
62.63
L5 62.63- 1 1 1
30.63
16 30.63-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow  Component Placement Total Number Clear Widthor Perimete Weight
or Shield Type Number Per Row Spacing Diamete r
Leg ft in r pif
in in
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow  Component Placement Total CaAn Weight
or Shield Type Number
Leg ft /it plf
LDF5-50A(7/8") C No Inside Pole 165.00 - 0.00 4 No Ice 0.00 0.33
1/2" Ice 0.00 0.33
1" Ice 0.00 0.33
2" Ice 0.00 0.33
4" Ice 0.00 0.33
LDF7-50A(1-5/8") Cc No Inside Pole 165.00 - 0.00 16 No Ice 0.00 0.82
112" Ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
LDF7-50A(1-5/8") B No Inside Pole 155.00 - 0.00 9 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82

tnxTower Report - version 6.0.4.0
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Description Face Allow  Component Placement Total Crha Weight
or Shield Type Number
Leg ft A pif
2" Ice 0.00 0.82
4" Ice 0.00 0.82
LDF7-50A(1-5/8") A No Inside Pole 135.00 - 0.00 12 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
LDF7-50A(1-5/8") C No  CaAa (Out Of 125.00 - 0.00 12 No Ice 0.00 0.82
Face) 1/2" Ice 0.00 2.33
1" Ice 0.00 4.46
2" Ice 0.00 10.54
4" Ice 0.00 30.04
LDF7-50A(1-5/8") C No  CaAa (Out Of 125.00 - 0.00 3 No Ice 0.20 0.82
Face) 1/2" Ice 0.30 2.33
1" Ice 0.40 4.46
2" Ice 0.60 10.54
4" Ice 1.00 30.04
LLDF4-50A(1/2") A No  CaAa (Out Of 121.00- 0.00 1 No Ice 0.00 0.156
Face) 1/2" Ice 0.00 0.84
1" Ice 0.00 2.14
2" Ice 0.00 6.58
4" [ce 0.00 22.78
LDF7-50A(1-5/8") C No CaAa (Out Of 115.00 - 0.00 12 No Ice 0.00 0.82
Face) 112" Ice 0.00 2.33
1" Ice 0.00 4.46
2" Ice 0.00 10.54
4" [ce 0.00 30.04
LDF7-50A(1-5/8") A No  CaAa (Out Of 105.00 - 0.00 6 No Ice 0.00 0.82
Face) 12" Ice 0.00 2.33
1" Ice 0.00 4.46
2" Ice 0.00 10.54
4" Ice 0.00 30.04
LDF5-50A(7/8") A No Inside Pole 80.00-0.00 1 No Ice 0.00 0.33
112" Ice 0.00 0.33
1" lce 0.00 0.33
2" Ice 0.00 0.33
4" |ce 0.00 0.33
FB-L98-002-XXX(3/8) A No Inside Pole 115.00 - 0.00 1 No [ce 0.00 0.06
12" Ice 0.00 0.06
1" Ice 0.00 0.06
2" Ice 0.00 0.06
4" ice 0.00 0.06
WR-VGS86T( 3/4) A No Inside Pole 115.00 - 0.00 2 No Ice 0.00 0.53
1/2" Ice 0.00 0.53
1" Ice 0.00 0.53
2" lce 0.00 0.53
4" Ice 0.00 0.53
2" Rigid Conduit - A No  CaAa (Out Of 115.00 - 0.00 1 No Ice 0.00 2.80
Face) 112" lce 0.00 4.33
1" Ice 0.00 6.47
2" Ice 0.00 12.57
4" Ice 0.00 32.12

*

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ar CaAa CrAa Weight
Sectio Elevation In Face Out Face
n ft lid i i id K
L1 169.00-164.25 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.01
L2 164.25-129.13 A 0.000 0.000 0.000 0.000 0.06
B 0.000 0.000 0.000 0.000 0.19

tnxTower Report - version 6.0.4.0
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Tower Tower Face Ar Ar CaAa ChAn Weight
Sectio Elevation In Face Out Face
n ft i i i lid K
C 0.000 0.000 0.000 0.000 0.51
L3 129.13-95.46 A 0.000 0.000 0.000 0.000 0.46
B 0.000 0.000 0.000 0.000 0.25
C 0.000 0.000 0.000 17.548 1.04
L4 95.46-62.63 A 0.000 0.000 0.000 0.000 0.62
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 19.503 1.20
L5 62.63-30.63 A 0.000 0.000 0.000 0.000 0.61
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 19.008 1.17
L6 30.63-0.00 A 0.000 0.000 0.000 0.000 0.59
B 0.000 0.000 0.000 0.000 0.23
C 0.000 0.000 0.000 18.191 1.12
Feed Line/Linear Appurtenances Section Areas - With ice —l
Tower Tower Face Ice Ag Ar CsAn Caha Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in il lid lid f K
L1 169.00-164.25 A 1.214 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.01
L2 164.25-129.13 A 1.195 0.000 0.000 0.000 0.000 0.06
B 0.000 0.000 0.000 0.000 0.19
C 0.000 0.000 0.000 0.000 0.51
L3 129.13-95.46 A 1.158 0.000 0.000 0.000 0.000 0.90
B 0.000 0.000 0.000 0.000 0.25
C 0.000 0.000 0.000 38.729 431
L4 95.46-62.63 A 1.110 0.000 0.000 0.000 0.000 1.77
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 42.310 5.28
L5 62.63-30.63 A 1.042 0.000 0.000 0.000 0.000 1.66
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 40.322 4.89
L6 30.63-0.00 A 1.000 0.000 0.000 0.000 0.000 1.49
B 0.000 0.000 0.000 0.000 0.23
C 0.000 0.000 0.000 37.345 4.34
L Feed Line Center of Pressure
Section Elevation CPx CP; CPx CP;
Ice Ice
ft in in in in
L1 169.00-164.25 0.0000 0.0000 0.0000 0.0000
L2 164.25-129.13 0.0000 0.0000 0.0000 0.0000
L3 129.13-95.46 -0.5883 0.3397 -1.0579 0.6108
L4 95.46-62.63 -0.6661 0.3846 -1.2000 0.6928
L5 62.63-30.63 -0.6789 0.3920 -1.2288 0.7094
L6 30.63-0.00 -0.6887 0.3976 -1.2351 0.7131

Discrete Tower Loads

tnxTower Report - version 6.0.4.0
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Description Face Offset Offsets:  Azimuth Placement CaAa CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g lig K
# °
ft
Platform Mount [LP 403-1] C None 0.0000 165.00 Nolce 18.85 18.85 1.50
1/2" 24.30 24.30 1.80
Ice 29.75 29.75 2.09
1"lce  40.65 40.65 2.69
2"lce  62.45 62.45 3.87
4" Ice
(2) AIR 21 w/ Mount Pipe A From Leg 4.00 0.0000 165.00 No Ice 6.62 5.47 0.10
0.00 1/2" 713 6.28 0.15
0.00 Ice 7.64 7.04 0.22
1" Ice 8.68 8.61 0.36
2" Ice 10.89 11.96 0.78
4" Ice
(2) AIR 21 w/ Mount Pipe B From Leg 4.00 0.0000 165.00 No Ice 6.62 547 0.10
0.00 1/2" 7.13 6.28 0.156
0.00 Ice 7.64 7.04 0.22
1" Ice 8.68 8.61 0.36
2" Ice 10.89 11.96 0.78
4" |ce
(2) AIR 21 w/ Mount Pipe C From Leg 4.00 0.0000 165.00 No ice 6.62 5.47 0.10
0.00 1/2" 7.13 6.28 0.15
0.00 Ice 7.64 7.04 0.22
1" Ice 8.68 8.61 0.36
2" lce 10.89 11.96 0.78
4" Ice
AIR 33 w/ Mount Pipe A From Leg 4.00 0.0000 165.00 No Ice 6.54 5.82 0.12
0.00 172" 7.04 6.63 0.17
0.00 Ice 7.54 7.39 0.24
1" Ice 8.58 8.96 0.39
2" Ice 10.78 12.32 0.81
4" Ice
AIR 33 w/ Mount Pipe B From Leg 4.00 0.0000 165.00 No Ice 6.54 5.82 0.12
0.00 172" 7.04 6.63 017
0.00 lce 7.54 7.39 0.24
1" Ice 8.58 8.96 0.39
2" Ice 10.78 12.32 0.81
4" Ice
AIR 33 w/ Mount Pipe C From Leg 4.00 0.0000 165.00 No [lce 6.54 5.82 0.12
0.00 1/2" 7.04 6.63 0.17
0.00 Ice 7.54 7.39 0.24
1" Ice 8.58 8.96 0.39
2" Ice 10.78 12.32 0.81
4" Ice
ATMAA1412D-1A20 A From Leg 4.00 0.0000 165.00 No Ice 047 1.17 0.01
0.00 12" 0.57 1.31 0.02
0.00 Ice 0.69 1.47 0.03
1" lce 0.95 1.81 0.06
2" Ice 1.57 2.58 0.14
4" Ice
ATMAA1412D-1A20 B From Leg 4.00 0.0000 165.00 No Ice 0.47 1.17 0.01
0.00 1/2" 0.57 1.31 0.02
0.00 lce 0.69 1.47 0.03
1" Ice 0.95 1.81 0.06
2" Ice 1.57 2.58 0.14
4" Ice
ATMAA1412D-1A20 C From Leg 4.00 0.0000 165.00 No ce 0.47 1.17 0.01
0.00 172" 0.57 1.31 0.02
0.00 Ice 0.69 1.47 0.03
1" Ice 0.95 1.81 0.06
2" Ice 1.57 2.58 0.14
4" |ce
PD455-6 A From Leg 4.00 0.0000 165.00 No Ice 6.05 6.05 0.02
0.00 172" 8.28 8.28 0.07
4.00 lce 10.53 10.53 0.12
1" Ice 15.07 16.07 0.28
2" lce 2437 24.37 0.77
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Description Face Offset Offsets:  Azimuth Placement CaAa CrAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft id # K
# o
ft
4" Ice
SRL-229 A Fromleg 4.00 0.0000 165.00 No ice 6.45 6.45 0.03
0.00 172" 8.63 8.63 0.07
4.00 Ice 10.83 10.83 0.13
1" Ice 15.28 15.28 0.29
2"lce  24.01 24.01 0.79
4" Ice
PD220 B From Leg 4.00 0.0000 165.00 No Ice 3.08 3.08 0.02
0.00 142" 5.30 5.30 0.05
4.00 Ice 7.54 7.54 0.09
1" lce 12.06 12.06 0.21
2"lce  21.31 21.31 0.62
4" Ice
ASP-952 o] From Leg 4.00 0.0000 165.00 No lce 3.02 3.02 0.02
0.00 172" 416 4.16 0.04
4.00 Ice 5.30 5.30 0.07
1" Ice 6.96 6.96 0.15
2" ice 9.76 9.76 0.40
4" Ice
Platform Mount [LP 403-1 C None 0.0000 155.00 Nolce  18.85 18.85 1.50
12" 24.30 24.30 1.80
Ice 29.75 29.75 2.09
1*lce  40.65 40.65 2.69
2"Ilce 6245 62.45 3.87
4" lce
(3) DB98OHYO0E-M w/ A FromLeg 4,00 0.0000 155.00 No Ice 4,04 3.62 0.03
Mount Pipe 0.00 172" 4.50 448 0.06
0.00 ice 495 5.22 0.11
1" Ice 5.87 6.74 0.22
2" Ice 8.05 10.00 0.55
4" Ice
(3) DB9BOHIOE-M w/ B From Leg 4.00 0.0000 155.00 No lce 4.04 3.62 0.03
Mount Pipe 0.00 172" 4.50 448 0.06
0.00 Ice 4.95 522 0.11
1" lce 5.87 6.74 0.22
2" ice 8.05 10.00 0.55
4" Ice
(3) DB98OHO0E-M w/ o] From Leg 4.00 0.0000 155.00 No Ice 4.04 3.62 0.03
Mount Pipe 0.00 172" 4.50 448 0.06
0.00 Ice 4,95 522 0.11
1" lce 5.87 6.74 0.22
2" lce 8.05 10.00 0.55
4" Ice
Platform Mount [LP 304-1] ] None 0.0000 135.00 Nolce 17.46 17.46 1.35
172" 22.44 22.44 1.62
Ice 27.42 27.42 1.90
1" Ice 37.38 37.38 2.45
2"lce 5730 57.30 3.55
4" Ice
(2) LPA-80080/6CF w/ A From Leg 4.00 0.0000 135.00 No lce 4.56 10.73 0.05
Mount Pipe 0.00 172" 511 11.99 0.11
0.00 Ice 561 12.97 0.19
1" Ice 6.65 14.98 0.36
2" Ice 8.83 19.22 0.86
4" [ce
(2) LPA-80080/6CF w/ B From Leg 4.00 0.0000 135.00 No Ice 4.56 10.73 0.05
Mount Pipe 0.00 1/2" 5.11 11.99 0.11
0.00 Ice 5.61 12.97 0.19
1"Ice 6.65 14.98 0.36
2" ice 8.83 19.22 0.86
4" |ce
(2) LPA-80080/6CF w/ C From Leg 4.00 0.0000 135.00 No Ice 4.56 10.73 0.05
Mount Pipe 0.00 172" 5.11 11.99 0.1
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Description Face Offset Offsets:  Azimuth Placement CaAn CrAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft lig ff K
# -
ft
0.00 Ice 5.61 12.97 0.19
1" Ice 6.65 14.98 0.36
2" Ice 8.83 19.22 0.86
4" Ice
BXA-171085-8BF-EDIN-0 A From Leg 4.00 0.0000 135.00 No lce 3.18 3.35 0.03
w/ Mount Pipe 0.00 172" 3.56 3.97 0.06
0.00 Ice 3.96 4.60 0.10
1" Ice 4.85 5.89 0.19
2" Ice 6.77 8.89 0.49
t 4" Ice
BXA-171085-8BF-EDIN-0 B From Leg 4.00 0.0000 135.00 No Ice 3.18 3.35 0.03
w/ Mount Pipe 0.00 172" 3.56 3.97 0.06
0.00 Ice 3.96 4.60 0.10
1" Ice 4.85 5.89 0.19
2" Ice 6.77 8.89 0.49
4" lce
BXA-171085-8BF-EDIN-0 C From Leg 4.00 0.0000 135.00 No Ice 3.18 3.35 0.03
w/ Mount Pipe 0.00 172" 3.56 3.97 0.06
0.00 Ice 3.96 4.60 0.10
1" Ice 4.85 5.89 0.19
2" Ice 6.77 8.89 0.49
4" Ice
BXA-70063/6CF w/ Mount A From Leg 4.00 0.0000 135.00 No Ice 7.98 5.70 0.04
Pipe 0.00 172" 8.62 6.85 0.10
0.00 ice 9.23 7.71 0.17
1" Ice 10.47 9.50 0.33
2" Ice 13.08 13.26 0.80
4" Ice
BXA-70063/6CF w/ Mount B From Leg 4.00 0.0000 135.00 No Ice 7.98 5.70 0.04
Pipe 0.00 172" 8.62 6.85 0.10
0.00 Ice 9.23 7.7 0.17
1" Ice 10.47 9.50 0.33
2" Ice 13.08 13.26 0.80
4" Ice
BXA-70063/6CF w/ Mount C From Leg 4.00 0.0000 135.00 No Ice 7.98 5.70 0.04
Pipe 0.00 172" 8.62 6.85 0.10
0.00 Ice 9.23 7.71 0.17
1" Ice 10.47 9.50 0.33
2" Ice 13.08 13.26 0.80
4" lce
(2) FD9R6004/2C-3L A From Leg 4.00 0.0000 135.00 No ice 0.37 0.08 0.00
0.00 172" 0.45 0.14 0.01
0.00 lce 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" [ce
(2) FD9R6004/2C-3L B From Leg 4.00 0.0000 135.00 No Ice 0.37 0.08 0.00
0.00 172" 0.45 0.14 0.01
0.00 Ice 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" Ice
(2) FD9R6004/2C-3L C From Leg 4.00 0.0000 135.00 No lce 0.37 0.08 0.00
0.00 172" 0.45 0.14 0.01
0.00 ice 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" [ce
Platform Mount [LP 304-1] C None 0.0000 125.00 Nolce 17.46 17.46 1.35
12" 22.44 22.44 1.62
Ice 27.42 27.42 1.90
1" Ice 37.38 37.38 245
2" Ice 57.30 57.30 3.55
4" Ice
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Description Face Offset Offsets:  Azimuth Placement CaAa ChAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft # f K
P °
ft
(4) DB846G90A-XY w/ A From Leg 4.00 0.0000 125.00 No Ice 523 7.53 0.04
Mount Pipe 0.00 172" 5.78 8.72 0.09
0.00 Ice 6.30 9.62 0.16
1" Ice 7.37 11.45 0.32
2" lce 9.69 15.60 0.77
4" Ice
(4) DB846G90A-XY w/ B From Leg 4,00 0.0000 125.00 No ice 523 7.53 0.04
Mount Pipe 0.00 172" 5.78 8.72 0.09
0.00 Ice 6.30 9.62 0.16
1" lce 7.37 11.45 0.32
2" Ice 9.69 15.60 0.77
4" Ice
(4) DB846G90A-XY w/ C From Leg 4.00 0.0000 125.00 No Ice 5.23 7.53 0.04
Mount Pipe 0.00 12" 5.78 8.72 0.09
0.00 Ice 6.30 9.62 0.16
1" Ice 7.37 11.45 0.32
2" Ice 9.69 15.60 0.77
4" Ice
Side Arm Mount [SO 701- A From Leg 2.00 0.0000 121.00 No Ice 0.85 1.67 0.07
1] 0.00 12" 1.14 2.34 0.08
0.00 fce 1.43 3.01 0.09
1" Ice 2.01 4.35 0.12
2" Ice 3.17 7.03 0.18
4" |ce
201-4 A FromLeg 4.00 0.0000 121.00 No Ice 1.13 1.13 0.00
0.00 172" 2.00 2.00 0.01
4.00 Ice 2.90 2.90 0.03
1" lce 4.31 431 0.08
2" Ice 6.53 6.53 0.24
4" Ice
Platform Mount [LP 303-1] C None 0.0000 1156.00 Nolce 14.66 14.66 1.25
172" 18.87 18.87 1.48
lce 23.08 23.08 1.71
1"lce 3150 31.50 2.18
2"lce  48.34 48.34 3.10
4" Ice
(2) AP14/17- A From Leg 4.00 0.0000 1156.00 No Ice 7.85 6.65 0.09
880/1940/088D/ADT/XXP 0.00 172" 8.45 7.87 0.15
w/ Mount Pipe 0.00 Ice 9.09 8.84 0.22
1" Ice 10.38 10.73 0.39
2" Ice 13.07 14.69 0.88
4" [ce
(2) AP14/17- B From Leg 4.00 0.0000 115.00 No Ice 7.85 6.65 0.09
880/1940/088D/ADT/XXP 0.00 12" 8.45 7.87 0.15
w/ Mount Pipe 0.00 Ice 9.09 8.84 0.22
1" lce 10.38 10.73 0.39
2"lce  13.07 14.69 0.88
4" Ice
(2) AP14/17- C From Leg 4.00 0.0000 115.00 No Ice 7.85 6.65 0.09
880/1940/088D/ADT/XXP 0.00 172" 8.45 7.87 0.15
w/ Mount Pipe 0.00 Ice 9.09 8.84 0.22
1" Ice 10.38 10.73 0.39
2" Ice 13.07 14.69 0.88
4" |ce
AM-X-CD-16-65-00T-RET A From Leg 4.00 0.0000 115.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe 0.00 172" 9.16 7.48 0.14
0.00 lce 9.77 8.37 0.21
1" Ice 11.03 10.18 0.38
2" Ice 13.68 14.02 0.87
4" lce
AM-X-CD-16-65-00T-RET B From Leg 4,00 0.0000 115.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe 0.00 172" 9.16 7.48 0.14
0.00 ice 9.77 8.37 0.21
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Description Face Offset Offsets:  Azimuth Placement CrAn ChAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g g K
# o
ft
1" Ice 11.03 10.18 0.38
2"lce  13.68 14.02 0.87
4" Ice
AM-X-CD-16-65-00T-RET  C From Leg 4.00 0.0000 115.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe 0.00 172" 9.15 7.48 0.14
0.00 Ice 9.77 8.37 0.21
1"1ce  11.03 10.18 0.38
2" Ice 13.68 14.02 0.87
4" Ice
(2) RRUS 11 A FromLeg 4.00 0.0000 115.00 No Ice 3.25 1.37 0.05
0.00 172" 3.49 1.55 0.07
0.00 Ice 3.74 1.74 0.09
1" Ice 4.27 214 0.15
2" Ice 543 3.04 0.31
4" Ice
(2) RRUS 11 B From Leg 4.00 0.0000 115.00 No Ice 3.25 1.37 0.05
0.00 172" 3.49 1.55 0.07
0.00 Ice 3.74 1.74 0.09
1" Ice 427 2.14 0.15
2" Ice 543 3.04 0.31
4" |ce
(2) RRUS 11 C From Leg 4.00 0.0000 115.00 No lce 3.25 1.37 0.05
0.00 172" 3.49 1.56 0.07
0.00 lce 3.74 1.74 0.09
1" Ice 4.27 214 0.15
2" Ice 543 3.04 0.31
4" Ice
(2) LGP2140X A From Leg 4.00 0.0000 115.00 No Ice 1.26 0.38 0.02
0.00 172" 1.42 0.49 0.03
0.00 Ice 1.58 0.62 0.04
1" Ice 1.94 0.89 0.06
2" Ice 275 1.54 0.14
4" Ice
(4) LGP2140X B From Leg 4.00 0.0000 115.00 No Ice 1.26 0.38 0.02
0.00 172" 1.42 0.49 0.03
0.00 Ice 1.58 0.62 0.04
1" Ice 1.94 0.89 0.06
2" Ice 2.75 1.54 0.14
4" Ice
(6) LGP2140X C From Leg 4.00 0.0000 115.00 No Ice 1.26 0.38 0.02
0.00 172" 1.42 0.49 0.03
0.00 lce 1.58 0.62 0.04
1" lce 1.94 0.89 0.06
2" Ice 2.75 1.54 0.14
4" Ice
DC6-48-60-18-8F o] From Leg 4.00 0.0000 115.00 No Ice 1.27 1.27 0.02
0.00 12" 1.46 1.46 0.04
0.00 Ice 1.66 1.66 0.05
1" Ice 2.09 2.09 0.10
2" Ice 3.10 3.10 0.21
4" Ice
6' x 2" Mount Pipe A From Leg 4.00 0.0000 115.00 No Ice 1.43 1.43 0.02
0.00 172", 1.92 1.92 0.03
0.00 Ice 2.29 2.29 0.05
1" lce 3.06 3.06 0.09
2" Ice 4.70 4.70 0.23
4" Ice
6' x 2" Mount Pipe B From Leg 4.00 0.0000 115.00 No Ice 1.43 1.43 0.02
0.00 172" 1.92 1.92 0.03
0.00 Ice 2.29 2.29 0.05
1" Ice 3.06 3.06 0.09
2" Ice 4.70 470 0.23
4" Ice
6' x 2" Mount Pipe C From Leg 4.00 0.0000 115.00 No Ice 1.43 143 0.02
0.00 172" 1.92 1.92 0.03
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Description Face Offset Offsets:  Azimuth Placement ChAs CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g lig K
ft o
ft
0.00 ice 2.29 229 0.05
1" lce 3.06 3.06 0.09
2" Ice 4.70 470 0.23
4" |ce
Pipe Mount [PM 601-3] C None 0.0000 105.00 No Ice 4.39 4.39 0.20
172" 5.48 5.48 0.24
Ice 6.57 6.57 0.28
1" Ice 8.76 8.75 0.36
2" Ice 13.11 13.11 0.53
4" lce
APXV18-206517S-C w/ A From Leg 1.00 0.0000 105.00 No lce 5.40 4,70 0.05
Mount Pipe 0.00 172" 5.96 5.86 0.09
0.00 Ice 6.48 6.73 0.15
1" Ice 7.55 8.51 0.28
2" Ice 9.92 12.28 0.68
4" [ce
APXV18-206517S-C w/ B From Leg 1.00 0.0000 105.00 No Ice 540 470 0.05
Mount Pipe 0.00 172" 5.96 5.86 0.09
. 0.00 lce 6.48 6.73 0.15
1" Ice 7.55 8.51 0.28
2" Ice 9.92 12.28 0.68
4" |ce
APXV18-206517S-C w/ C From Leg 1.00 0.0000 105.00 No Ice 540 4,70 0.05
Mount Pipe 0.00 172" 5.96 5.86 0.09
0.00 Ice 6.48 6.73 0.15
1" Ice 7.55 8.51 0.28
2" Ice 9.92 12.28 0.68
4" Ice
Side Arm Mount [SO 701- A From Leg 2.00 0.0000 80.00 No Ice 0.85 1.67 0.07
1] 0.00 172" 1.14 2.34 0.08
0.00 Ice 1.43 3.01 0.09
1" Ice 2.01 4.35 0.12
2" Ice 3.17 7.03 0.18
4" |ce
PD455-6 A From Leg 4.00 0.0000 80.00 No lce 6.05 6.05 0.02
0.00 1/2" 8.28 8.28 0.07
11.00 lce 10.53 10.53 0.12
1" Ice 15.07 15.07 0.28
2" lce 24.37 2437 0.77
4" Ice

%

Load Combinations

Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No lce
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Comb. Description
No.
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+ice+Temp
19 Dead-+Wind 120 deg+lce+Temp
20 Dead+Wind 150 deg+lce+Temp
21 Dead-+Wind 180 deg+lce+Temp
22 Dead+Wind 210 deg+lce+Temp
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 deg+lce+Temp
25 Dead+Wind 300 deg+lce+Temp
26 Dead+Wind 330 deg+lce+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
L1 169 - 164.25 Pole Max Tension 14 0.76 -0.02 0.18
Max. Compression 14 -4.62 -0.06 0.61
Max. Mx 11 -2.16 4.49 -0.04
Max. My 2 -2.147 0.00 4.57
Max. Vy 11 -3.15 4.49 -0.04
Max. Vx 8 3.19 0.00 -4.41
Max. Torque 11 -1.78
L2 164.25 - Pole Max Tension 1 0.00 0.00 0.00
129.125
Max. Compression 14 -18.47 0.03 1.12
Max. Mx 11 -9.42 245.08 0.05
Max. My 2 -9.42 0.01 24517
Max. Vy 11 -13.24 245.08 0.05
Max. Vx 8 13.24 0.03 -244.87
Max. Torque 5 2.09
L3 129.125 - Pole Max Tension 1 0.00 0.00 0.00
95.4583
Max. Compression 14 -40.92 5.68 -1.08
Max. Mx 11 -20.58 905.75 -0.74
Max. My 8 -20.60 1.48 -902.58
Max. Vy 11 -25.94 905.75 -0.74
Max. Vx 8 25.80 1.48 -902.58
Max. Torque 11 -2.56
L4 95.4583 - Pole Max Tension 1 0.00 0.00 0.00
62.625
Max. Compression 14 -56.66 13.45 -1.81
Max. Mx 11 -29.29 1797.70 -1.58
Max. My 8 -29.30 3.61 -1788.34
Max. Vy 11 -29.61 1797.70 -1.58
Max. Vx 8 29.44 3.61 -1788.34
Max. Torque 5 3.59
L5 62.625 - Pole Max Tension 1 0.00 0.00 0.00
30.625
Max. Compression 14 -73.28 21.93 -3.82
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Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Load Moment Moment
No. Comb. K kip-ft kip-ft
Max. Mx 11 -39.13 2772.86 -2.74
Max. My 8 -39.14 5.89 -2757.05
Max. Vy 11 -32.60 2772.86 -2.74
Max. Vx 8 32.42 5.89 -2757.05
Max. Torque 5 3.53
L6 30.625-0 Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -93.89 32.03 -6.22
Max. Mx 11 -52.13 4034.89 -4.16
Max. My 8 -52.14 8.75 -4011.41
Max. Vy 11 -35.72 4034.89 -4.16
Max. Vx 8 35.55 8.75 -4011.41
Max. Torque 4 3.42
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 14 93.89 0.00 -0.00
Max. Hy 11 52.15 35.69 -0.03
Max. H, 2 52.15 -0.03 35.53
Max. M, 2 4010.28 -0.03 35.53
Max. M, 5 4024.56 -35.69 0.03
Max. Torsion 4 3.41 -30.93 17.79
Min. Vert 1 52.15 0.00 0.00
Min. Hy 5 52.15 -35.69 0.03
Min. H, 8 52.15 0.03 -35.53
Min. My 8 -4011.41 0.03 -35.53
Min. M, 11 -4034.89 35.69 -0.03
Min. Torsion 10 -3.41 30.93 -17.79
Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K kip-ft kip-ft kip-ft
Dead Only 52.15 0.00 0.00 0.55 5.02 0.00
Dead+Wind 0 deg - No Ice 52.15 0.03 -35.53 -4010.28 1.59 -1.10
Dead-+Wind 30 deg - No Ice 52.15 17.87 -30.78 -3474.72 -2012.81 -2.61
Dead+Wind 60 deg - No Ice 52.15 30.93 -17.79 -2007.94 -3486.48 -3.41
Dead+Wind 90 deg - No Ice 52.15 35.69 -0.03 -3.00 -4024.56 -3.31
Dead+Wind 120 deg - No lce 52.15 30.90 17.74 2002.90 -3482.89 -2.31
Dead+Wind 150 deg - No Ice 52.15 17.82 30.75 3472.28 -2006.60 -0.70
Dead+Wind 180 deg - No Ice 52.156 -0.03 35.53 4011.41 8.75 1.10
Dead+Wind 210 deg - No Ice 52.15 -17.87 30.78 3475.85 2023.13 261
Dead+Wind 240 deg - No Ice 52.15 -30.93 17.79 2009.09 3496.80 3.41
Dead+Wind 270 deg - No Ice 52.15 -35.69 0.03 4.16 4034.89 3.31
Dead-+Wind 300 deg - No Ice 52.15 -30.90 -17.74 -2001.74 3493.24 2.31
Dead-+Wind 330 deg - No Ice 52.15 -17.82 -30.75 -3471.14 2016.95 0.70
Dead+ice+Temp 93.89 -0.00 0.00 6.22 32.03 0.00
Dead+Wind 0 93.89 0.00 -5.82 -684.96 31.63 -0.21
deg+lce+Temp
Dead+Wind 30 93.89 2.93 -5.04 -592.61 -315.62 -0.55
deg+ice+Temp
Dead+Wind 60 93.89 5.07 -2.91 -339.79 -569.70 -0.75
deg+lce+Temp
Dead+Wind 90 93.89 5.85 -0.00 5.74 -662.51 -0.74
deg+icet+Temp
Dead+Wind 120 93.89 5.07 2.91 351.41 -569.19 -0.54
deg+ice+Temp
Dead+Wind 150 93.89 2,92 5.04 604.59 -314.75 -0.19
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M Moment, M,
K K K kip-ft kip-ft kip-ft
deg+lcetTemp
Dead+Wind 180 93.89 -0.00 5.82 697.44 32.63 0.21
deg+lce+Temp
Dead+Wind 210 93.89 -2.93 5.04 605.09 379.88 0.55
deg+lce+Temp
Dead+Wind 240 93.89 -5.07 2.9 352.28 633.95 0.75
deg+lce+Temp
Dead+Wind 270 93.89 -5.85 0.00 6.75 726.77 0.74
deg+lce+Temp
Dead+Wind 300 93.89 -5.07 -2.91 -338.92 633.45 0.54
deg+lcet+Temp
Dead+Wind 330 93.89 -2.92 -5.04 -592.10 379.01 0.19
deg+lce+Temp
Dead+Wind 0 deg - Service 52.15 0.01 -13.88 -1567.17 3.78 -0.43
Dead+Wind 30 deg - Service 52.15 6.98 -12.02 -1357.83 -783.60 -1.02
Dead+Wind 60 deg - Service 52.15 12.08 -6.95 -784.51 -1359.62 -1.34
Dead+Wind 90 deg - Service 52.15 13.94 -0.01 -0.83 -1569.94 -1.30
Dead+Wind 120 deg - 52.15 12.07 6.93 783.22 -1358.22 -0.91
Service
Dead+Wind 150 deg - 52.15 6.96 12.01 1357.57 -781.17 -0.28
Service
Dead+Wind 180 deg - 52.15 -0.01 13.88 1568.30 6.58 043
Service
Dead+Wind 210 deg - 52.15 -6.98 12.02 1358.96 793.95 1.02
Service
Dead+Wind 240 deg - 52.15 -12.08 6.95 785.65 1369.97 1.34
Service
Dead+Wind 270 deg - 52.15 -13.94 0.01 1.97 1580.29 1.30
Service
Dead+Wind 300 deg - 52.15 -12.07 -6.93 -782.09 1368.57 0.91
Service
Dead+Wind 330 deg - 52.156 -6.96 -12.01 -1356.44 791.53 0.28
Service
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. K K K K K K
1 0.00 -52.15 0.00 0.00 52.15 0.00 0.000%
2 0.03 -52.15 -35.53 -0.03 52.15 36.53 0.000%
3 17.87 -52.15 -30.78 -17.87 52.15 30.78 0.000%
4 30.93 -52.15 -17.79 -30.93 52.15 17.79 0.000%
5 35.69 -52.15 -0.03 -35.69 52.15 0.03 0.000%
6 30.90 -52.15 17.74 -30.90 52.15 -17.74 0.000%
7 17.82 -52.15 30.75 -17.82 52.15 -30.75 0.000%
8 -0.03 -52.15 35.53 0.03 52.15 -35.53 0.000%
9 -17.87 -52.15 30.78 17.87 52.15 -30.78 0.000%
10 -30.93 -52.15 17.79 30.93 52.15 -17.79 0.000%
11 -35.69 -52.15 0.03 35.69 52.15 -0.03 0.000%
12 -30.90 -52.15 -17.74 30.90 52.15 17.74 0.000%
13 -17.82 -62.15 -30.76 17.82 52.15 30.75 0.000%
14 0.00 -93.89 0.00 0.00 93.89 -0.00 0.000%
15 0.00 -93.89 -5.82 -0.00 93.89 5.82 0.000%
16 2.93 -93.89 -5.04 -2.93 93.89 5.04 0.000%
17 5.07 -93.89 -2.91 -5.07 93.89 2.91 0.000%
18 5.85 -93.89 -0.00 -5.85 93.89 0.00 0.000%
19 5.07 -93.89 291 -5.07 93.89 -2.91 0.000%
20 2.92 -93.89 5.04 -2.92 93.89 -5.04 0.000%
21 -0.00 -93.89 5.82 0.00 93.89 -5.82 0.000%
22 -2.93 -93.89 5.04 2.93 93.89 -5.04 0.000%
23 -5.07 -93.89 291 5.07 93.89 -2.91 0.000%
24 -5.85 -93.89 0.00 5.85 93.89 -0.00 0.000%
25 -5.07 -93.89 -2.91 5.07 93.89 2.91 0.000%
26 -2.92 -93.89 -5.04 2.92 93.89 5.04 0.000%
27 0.01 -52.15 -13.88 -0.01 52.15 13.88 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
28 6.98 -52.15 -12.02 -6.98 52.15 12.02 0.000%
29 12.08 -52.15 -6.95 -12.08 52.15 6.95 0.000%
30 13.94 -52.15 -0.01 -13.94 52.15 0.01 0.000%
31 12.07 -52.15 6.93 -12.07 52.156 -6.93 0.000%
32 6.96 -62.16 12.01 -6.96 52.156 -12.01 0.000%
33 -0.01 -62.15 13.88 0.01 52.15 -13.88 0.000%
34 -6.98 -52.15 12.02 6.98 52.15 -12.02 0.000%
35 -12.08 -52.15 6.95 12.08 52.15 -6.95 0.000%
36 -13.94 -562.15 0.01 13.94 52.15 -0.01 0.000%
37 -12.07 -52.15 -6.93 12.07 52.15 6.93 0.000%
38 -6.96 -52.15 -12.01 6.96 52.15 12.01 0.000%

[

Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00037687
3 Yes 5 0.00000001 0.00046598
4 Yes 5 0.00000001 0.00050870
5 Yes 5 0.00000001 0.00004961
6 Yes 5 0.00000001 0.00046326
7 Yes 5 0.00000001 0.00048818
8 Yes 4 0.00000001 0.00041758
9 Yes 5 0.00000001 0.00050280
10 Yes 5 0.00000001 0.00046237
11 Yes 5 0.00000001 0.00004774
12 Yes 5 0.00000001 0.00050272
13 Yes 5 0.00000001 0.00047539
14 Yes 4 0.00000001 0.00009336
15 Yes 5 0.00000001 0.00016259
16 Yes 5 0.00000001 0.00016696
17 Yes 5 0.00000001 0.00016621
18 Yes 5 0.00000001 0.00015737
19 Yes 5 0.00000001 0.00016703
20 Yes 5 0.00000001 0.00016910
21 Yes 5 0.00000001 0.00016481
22 Yes 5 0.00000001 0.00017915
23 Yes 5 0.00000001 0.00018048
24 Yes 5 0.00000001 0.00017136
25 Yes 5 0.00000001 0.00017928
26 Yes 5 0.00000001 0.00017648
27 Yes 4 0.00000001 0.00013835
28 Yes 5 0.00000001 0.00004139
29 Yes 5 0.00000001 0.00004961
30 Yes 4 0.00000001 0.00027875
31 Yes 5 0.00000001 0.00004117
32 Yes 5 0.00000001 0.00004550
33 Yes 4 0.00000001 0.00014026
34 Yes 5 0.00000001 0.00004843
35 Yes 5 0.00000001 0.00004117
36 Yes 4 0.00000001 0.00027681
37 Yes 5 0.00000001 0.00004862
38 Yes 5 0.00000001 0.00004326
| Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
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Section Elevation Horz. Gov. Titt Twist
No. Deflection Load
ft in Comb. ° °
L1 169 - 164.25 32.932 36 1.5455 0.0077
L2 166.625 - 32.163 36 1.5454 0.0077
129.125
L3 132.958 - 21.593 36 1.4169 0.0036
95.4583
L4 100.125 - 62.625 12.604 36 1.1617 0.0022
LS 68.125 - 30.625 5911 36 0.8042 0.0013
L6 36.875-0 1.773 36 0.4313 0.0006
| Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
165.00 Platform Mount [LP 403-1] 36 31.638 1.5447 0.0077 39437
155.00 Platform Mount [LP 403-1) 36 28.427 1.5253 0.0068 20728
135.00 Platform Mount [LP 304-1] 36 22.206 1.4295 0.0039 10211
125.00 Platform Mount {LP 304-1] 36 19.256 1.3649 0.0029 8305
121.00 Side Arm Mount [SO 701-1] 36 18.115 1.3367 0.0027 7736
115.00 Platform Mount [LP 303-1] 36 16.451 1.2915 0.0024 7016
105.00 Pipe Mount [PM 601-3] 36 13.818 1.2073 0.0023 6074
80.00 Side Arm Mount [SO 701-1] 36 8.129 0.9446 0.0017 5358

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L1 169 - 164.25 84.028 11 3.9451 0.0196
L2 166.625 - 82.068 11 3.9451 0.0196
129.125
L3 132.958 - 55.102 11 3.6167 0.0091
95,4583
L4 100.125 - 62.625 32.168 11 2.9653 0.0056
L5 68.125 - 30.625 15.090 11 2.0529 0.0033
L6 36.875-0 4,527 11 1.1011 0.0014

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft

165.00 Platform Mount [LP 403-1] 11 80.728 3.0432 0.0196 16693
155.00 Platform Mount [LP 403-1] 11 72.535 3.8935 0.0174 8208
135.00 Platform Mount [LP 304-1] 11 56.665 3.6487 0.0098 4029
125.00 Platform Mount [LP 304-1] 11 49.141 3.4839 0.0074 3273
121.00 Side Arm Mount [SO 701-1] 11 46.230 3.4120 0.0068 3048
115.00 Platform Mount {L.P 303-1} 11 41.985 3.2966 0.0062 2764
105.00 Pipe Mount [PM 601-3) 11 35.266 3.0816 0.0058 2392
80.00 Side Arm Mount [SO 701-1] 11 20.751 2.4114 0.0042 2106

Compression Checks
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—

Pole Design Data

—

Section Elevation Size L Ly Kirr Fa A Actual Allow. Ratio
No. P, P
ft ft ft ksi in? K B
L1 169 - 164.25 TP26x18x0.25 475 0.00 0.0 39.000 20.4326 -217 796.87 0.003
(1)
L2 164.25 - " TP34.063x21.5x0.3125 37.50 0.00 0.0 39.000 32.2025 -9.42 1255.90 0.008
129.125 (2)
L3 129.125 - TP41.75x32.15638x0.375  37.50 0.00 0.0 39.000 47.8252 -20.58 1865.18 0.011
95.4583 (3)
L4 95.4583 - TP49.063x39.8058x0.375  37.50 0.00 0.0 39.000 56.3349 -29.29 2197.06 0.013
62.625 (4)
L5 62.625 - TP56.125x46.9553x0.375  37.50 0.00 0.0 39.000 645374 -39.13 2516.96 0.016
30.625 (5)
L6 30.625-0(6) TP62.938x53.8467x0.375 36.88 0.00 0.0 37.123 744656 -52.13 2764.42 0.019
Pole Bending Design Data |
Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. Mx fbx Fi bx fbx My fby Fi by fby
ft kip-ft ksi ksi For kip-ft ksi ksi Foy
L1 169 - 164.25 TP26x18x0.25 457 0.423 39.000 0.011 0.00 0.000 39.000 0.000
]
L2 164.25 - TP34.063x21.5x0.3125 24517 11.424 39.000 0.293 0.00 0.000 39.000 0.000
129.125 (2)
L3 129.125 - TP41.75x32.1538x0.375 905.75 22.955 39.000 0.589  0.00 0.000  39.000 0.000
95.4583 (3)
L4 95.4583 - TP49.063x39.8058x0.375 1797.7 32,790 39.000 0.841 0.00 0.000 39.000 0.000
62.625 (4) 1
L5 62.625 - TP56.125x46.9553x0.375 2772.8 38.498 39.000 0.987 0.00 0.000  39.000 0.000
30.625 (5) 6
L6 30.625-0(6) TP62.938x53.8467x0.375 4034.9 42.040 37.123 1.132 0.00 0.000 37.123 0.000
0
Pole Shear Design Data ]
Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. "4 fv Fv fv T fvp Fv{ fvf
ft K ksi ksi F, kip-ft ksi ksi Fu
L1 169 - 164.25 TP26x18x0.25 3.1 0.152  26.000 0.012 0.01 0.000 26.000 0.000
(1)
L2 164.25 - TP34.063x21.5x0.3125 13.24 0411  26.000 0.032 1.04 0.024  26.000 0.001
129.125 (2)
L3 129.125 - TP41.75x32.1538x0.375  25.94 0.542 26.000 0.042 212 0.026  26.000 0.001
95.4583 (3)
L4 95.4583 - TP49.063x39.8058x0.375  29.61 0.526 26.000 0.040 3.55 0.032 26.000 0.001
62.625 (4)
L5 62.625 - TP56.125x46.9553x0.375  32.60 0.505 26.000 0.039 344 0.023 26.000 0.001
30.625 (5)
L6 30.625-0(6) TP62.938x53.8467x0.375 35.72 0.480 26.000 0.037 3.31 0.017  26.000 0.001

Pole Interaction Design Data

tnxTower Report - version 6.0.4.0



April 12, 2013

169 Ft Monopole Tower Structural Analysis CCI/ BU No 826768
Project Number 597472, Application 178763, Revision 2 Page 23
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Fox foy f, fu Stress Stress
# P, Fr Fay F, Fu Ratio Ratio
L1 169 -(:]I§i4.25 0.003 0.011 0.000 0.012 0.000 0&4 1.333 HA-3+VT ‘/
L2 164.25 - 0.008 0.293 0.000 0.032 0.001 0.301 1.333
129.125 (2) v H1-3vT ¢/
L3 129.125 - 0.011 0.589 0.000 0.042 0.001 0.600 1.333
95.4583 (3) v H1-3nvT ¥/
L4 95.4583 - 0.013 0.841 0.000 0.040 0.001 0.855 1.333
62.625 (4) v stV
L5 62.625 - 0.016 0.987 0.000 0.039 0.001 1.003 1.333
30.625 (5) v gV
L6 30.625- 0 (6) 0.019 1.132 0.000 0.037 0.001 1."52 1.333 H1-3+VT /
Section Capacity Table
Section  Elevation Component Size Critical P SF*Patiow % Pass
No. ft Type Element K K Capacity Fail
L1 169 - 164.25 Pole TP26x18x0.25 1 -2.17 1062.23 1.0 Pass
L2 164.25 - Pole TP34.063x21.5x0.3125 2 -9.42 1674.11 22.6 Pass
129.125
L3 129.125 - Pole TP41.75x32.1538x0.375 3 -20.58 2486.28 45.0 Pass
95.4583
L4 95.4583 - Pole TP49.063x39.8058x0.375 4 -29.29 2928.68 64.1 Pass
62.625
L5  62.625 - 30.625 Pole TP56.125x46.9553x0.375 5 -39.13 3355.11 75.3 Pass
L6 30.625-0 Pole TP62.938x53.8467x0.375 6 -52.13 3684.97 86.4 Pass
Summary
Pole (L6) 86.4 Pass
RATING= 86.4 Pass
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ADDITIONAL CALCULATIONS
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

TIA Rev F
Site Data

BU#: 826768

Site Name: PLYMOUTH /RT 6
App #: 178763, rev 2

Pole Manufacturer: |

Pirod |

Anchor Rod Data

Qty: 45
Diam: 1.25 in
Rod Material: Other

Strength (Fu): 150 ksi
Yield (Fy): 105 ksi

Bolt Circle: 68 in

Plate Data

Diam: 72 in

Thick: 15 in
Grade: 50 ksi

Single-Rod B-eff: 4.44 in

Stiffener Data (Welding at both sides)

Config: 0 *
Weld Type:
Groove Depth: in **
Groove Angle: degrees
Fillet H. Weld: <-- Disregard
Fillet V. Weld: in
Width: in
Height: in
Thick: in
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam:{ 62.938 lin
Thick:] 0.375 lin
Grade: 65 ksi
# of Sides: 18 0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

Stress Increase Factor

ASIF:] 1.333

I

* 0 =none, 1= every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Reactions
Moment: 4035 |ft-kips
Axial: 52 kips
Shear: 36 kips

|If No stiffeners, Criteria:

Anchor Rod Results
Maximum Rod Tension:
Allowable Tension:
Anchor Rod Stress Ratio:

Base Plate Results
Base Plate Stress:
Allowable Plate Stress:
Base Plate Stress Ratio:

62.1 Kips
81.0 Kips
76.7% Pass

Flexural Check
Rohn/Pirod, OK

50.0 ksi
Rohn/Pirod, OK

n/a

Stiffener Results N/A for Rohn / Pirod
Horizontal Weld : N/A
Vertical Weld: N/A
Plate Flex+Shear, fo/Fb+(fu/Fv)*2: N/A
Plate Tension+Shear, ft/Ft+(fv/Fv)*2: N/A
Plate Comp. (AISC Bracket): N/A

Pole Results
Pole Punching Shear Check:

CClplate 1.5 - Circular Base F 1.2, Effective March 19, 2012

N/A

| AISC ASD |<-Only Appicable to Unstiffened Cases

Rigid

Service, ASD

Fty*ASIF

Rigid

Service ASD

0.75*Fy*ASIF

Y.L. Length:
25.75

Analysis Date: 4/12/2013




Monopole Pier and Pad Foundation

BU # : 826768 C O N
Site Name: PLYMOUTH/RT 6 A 5 L E
App. Number: 178763 Rev. 2

TIA-222 Revision:| B o |

Design Reactions Design Checks
Shear, S: 36 kips Capacity/ Demand/
Moment, M: 4035 ft-kips Availability Limits Check
Tower Height, H: 169 it Req'd Pier Diam.(ft) 7.5 7.245 OK
Tower Weight, Wt: 52 kips Overtuming (ft-kips) | 8202.98 4035.00 49.2%
Base Diameter, BD: 5.24 ft Shear Capacily (kips) 334.73 36.00 10.8%
Bearing (ksf) 9.00 2.90 32.2%
Foundation Dimensions Pad Shear - 1-way (kips)| 812.57 648.82 79.8%
Depth, D: 8.5 Pad Shear - 2-way (kips)| 1834.78 145.13 7.9%
Pad Width, W: 27 Pad Moment Capacity (k-ff)| 4123.81 1802.16 43.7%
Neglected Depth, N: 3.5 Pier Moment Capacity (k-ft)} 5324.93 4269.00 80.2%

Pier Diameter, Pd: 7.50

ft
ft
ft
Thickness, T: 2.50 ft
ft
ft

Ext. Above Grade, E: 0.50

BP Dist. Above Pier: 3 in.
Clear Cover, Cc: 3.0 in

Soil Properties
Soil Unit Weight, y: 0.135 kef

Ult. Bearing Capacity, Bc: 12.0 ksf
Angle of Friction, ®: 30 deg

Cohesion, Co: 0.000 ]ksf

Passive Pressure, Pp: 0.250  fksf

Base Friction, u: 0.60

Material Properties
Rebar Yield Strength, Fy: 60000 |psi

Concrete Strength, F'c: 4000 psi

Concrete Unit Weight, 5c¢: 0.150  |kef
Seismic Zone, z: 1

Rebar Properties

Pier Rebar Size, Sp: 9
Pier Rebar Quanity, mp: 39 32
Pad Rebar Size, Spad: 9
Pad Rebar Quanity, mpad: 36 14
Pier Tie Size, St: 4 3
Tie Quanity, mt: 11 7

Monopole Pier and Pad Version 1.2 Effective Date: 9/9/2010
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to
the existing AT&T antenna arrays mounted on the monopole tower located at 171 Town Hill Road in Terryville, CT. The
coordinates of the tower are 41° 40' 6.19" N, 73° 1' 11.59" W.

AT&T is proposing the following modifications:
1) Install three multi-band (700/850/1900/2100 MHz) antennas for their LTE network (one per sector).

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996,
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American
National Standards Institute (ANSI).

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected.
General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which
persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or
cannot exercise control over their exposure.

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm?). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment B of this report.

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts
from OET Bulletin 65 and defines the Maximum Exposure Limit.

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below
levels generally accepted as having the potential to cause adverse health effects.

CT1086 1 April 25,2013
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3. RF Exposure Prediction Methods

The emission field calculation results displayed in the following figures were generated using the following formula as
outlined in FCC bulletin OET 65:

1.6 x EIRP

2

Power Density =
v ( drx R

} x Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H+V

H = Horizontal Distance from antenna in meters
V = Vertical Distance from radiation center of antenna in meters
Ground reflection factor of 1.6

Off Beam Loss is determined by the selected antenna pattern

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all channels are
transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into
account. The calculations assume even terrain in the area of study and do not take into account actual terrain elevations
which could attenuate the signal. As a result, the predicted signal levels reported below are much higher than the actual
signal levels will be from the finished modifications.

CT1086 2 April 25,2013
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4. Calculation Results

Table 1 below outlines the power density information for the site. Because the proposed AT&T antennas are directional in
nature, the majority of the RF power is focused out towards the horizon. As a result, there will be less RF power directed
below the antennas relative to the horizon, and consequently lower power density levels around the base of the tower.
Please refer to Attachment C for the vertical pattern of the proposed AT&T antennas. The calculated results for AT&T in
Table 1 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antennas.

Antenna| Operating |Number| ERPPer | Power
Carrier Height | Frequency [ of |Transmitter| Density | Limit | %MPE
(Feet) | (MHz) | Trams. | (Watts) |(mwj/cm’)

Cingular 115 880 6 296 0.0463 | 03867 | 823%
Cingular 115 1930 3 427 0.0348 | 10000 | 348%

Sprint 155 | 19625 11 492.18 0.0810 | 10000 | 8.10%

Pocket (now MetroPCS)| 105 2130 3 631 0.0617 | 10000 | 6.17%
T-Mobile 165 1935 8 95 0.0100 | 10000 | 1.00%

Town 178 | 14732 1 500 0.0057 | 02000 | 284%

Town 178 | 22478 1 500 0.0057 | 02000 | 284%

Town 178 5039 1 500 0.0057 | 02000 | 284%

Town 80 425 1 500 0.0281 | 02833 | 991%

1

Town 178 4423 500 00057 | 02949 | 1.92%
Verizon PCS 135 1970 11 249 00540 | 10000 | 540%
Verizon cellular 135 869 9 256 00455 | 05793 | 7.85%
Verizon AWS 135 2145 1 668 00132 | 10000 | 1.32%
Verizon LTE 135 698 1 839 00166 | 04653 | 3.56%
Nextel 125 851 12 100 00276 | 05673 | 487%
AT&T UMTS 115 880 2 565 00031 | 05867 | 052%
AT&T UMTS 115 1900 2 875 00048 | 10000 | 048%
AT&T LTE 115 734 1 1313 00036 | 04893 | 0.73%

1

4

AT&T GSM 115 8680 283 0.0008 | 05867 | 0.13%
AT&T GSM 115 1900 525 0.0057 | 10000 | 0.57%
Total | 61.05%

Table 1: Carrier Information’ %3

! The existing CSC filing for Cingular should be removed and replaced with the updated AT&T technologies and values provided in Table 1.
The power density information for carriers other than AT&T was taken directly from the CSC database dated 1/14/2013. Please note that
%MPE values listed are rounded to two decimal points. The total %MPE listed is a summation of each unrounded contribution. Therefore,
summing each rounded value may not reflect the total value listed in the table.

% In the case where antenna models are not uniform across all 3 sectors for the same frequency band, the antenna model with the highest gain
was used for the calculations to present a worse-case scenario.

? Antenna height listed for AT&T is in reference to the Crown Castle Structural Analysis dated April 12, 2013.
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5. Conclusion

The above analysis verifies that emissions from the existing site will be below the maximum power density levels as
outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using conservative methods, the cumulative power
density from the proposed transmit antennas at the existing facility is well below the limits for the general public. The
highest expected percent of Maximum Permissible Exposure at ground level is 61.05% of the FCC limit.

As noted previously, obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into account.

As a result, the predicted signal levels are more conservative (higher) than the actual signal levels will be from the finished
modifications.

6. Statement of Certification

[ certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01.

April 25,2013
Daniel L. Goulet/ Date
C Squared Systems, LLC
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Attachment A: References

OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency
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IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure®

Frequency Electric Field ~ Magnetic Field

Power Density (S) Averaging Time
g\zrﬁgze) Str?{]/%trg)(E) Str?g%;}:)(E) (mW/cm?) [E/% [HP or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 6
30-300 61.4 0.163 1.0 6

300-1500 - - /300 6
1500-100,000 - - 5 6

(B) Limits for General Population/Uncontrolled Exposure®

Frequency Electric Field ~ Magnetic Field

Power Density (S) Averaging Time
g\j‘ﬁi‘; S“‘z‘\’,%gl‘)(E) Str?gfftrg)(E) (mW/em?) IEP, [HI? or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/%)* 30
30-300 27.5 0.073 0.2 30
300-1500 - - /1500 30
1500-100,000 - - 1.0 30

f'= frequency in MHz * Plane-wave equivalent power density

Table 2: FCC Limits for Maximum Permissible Exposure (MPE)

¢ Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled

exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or
she is made aware of the potential for exposure.

* General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are

exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their
exposure.

CT1086 6 April 25,2013
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Plane-wave Equivalent Power Density
1,000 T e T T T T T
= (ccupational/Controlled Exposure
- ——- General Population/Uncontrolfed Exposure
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024 "
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1.34 1,500 100,000
Frequency (MHz)
Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: AT&T Antenna Data Sheets and Electrical Patterns

700 MHz I
" — — N
Manufacturer: KMW j ™
Model #:  AM-X-CD-16-65-00T-RET Y \*
Frequency Band: 698-806 MHz '
Gain: 13.4 dBd | ‘e
Vertical Beamwidth: 12.3° \
Horizontal Beamwidth: 65° "\_
Polarization: Dual Slant + 45° o\, 7%
SizeLxWxD: 72.0”°x11.8”x5.9” N o
B _"w
w
850 MHz .. __4?"_ _ P
Manufacturer: Powerwave
Model #7770 Y
Frequency Band: 824-896 MHz fr"
Gain: 11.5 dBd - l
Vertical Beamwidth:  15° 'i;‘ Bk
Horizontal Beamwidth: ~ 82° i
Polarization: Dual Linear + 45° tha il
SizeLxWxD: 55.0”x 11.0” x 5.0”
W e 60
4o
1900 MHz - _f_ﬁ_ e
Manufacturer: Powerwave A
Model #7770 s .
Frequency Band: 1850-1990 MHz
Gain: 13.4 dBd
Vertical Beamwidth:  7°
Horizontal Beamwidth:  86°

Polarization:
Size Lx W x D:

Dual Linear + 45°
55.0”x 11.0” x 5.0”

120 -} T
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